Introduction
============

Cushing syndrome is a rare disease caused in most cases (after steroid use has been excluded) by a pituitary ACTH-producing adenoma [@B01]. However, sometimes it is caused by an adrenal condition such as a unilateral adrenal adenoma, adrenal carcinoma or bilateral adrenal hyperplasia either pigmented nodular adrenocortical disease, also known as bilateral micronodular hyperplasia, or bilateral adrenal macronodular hyperplasia [@B02]-[@B04]. The standard of care in the adrenal Cushing\'s syndrome is the resection of the affected gland, unilateral adrenalectomy in the case of an adenoma or bilateral in the case of a hyperplasia. In the latter case it implies a lifetime glucocorticoid and mineralocorticoid supplement. Some patients can present with a bilateral adrenal adenoma, in the case of primary hyperaldosteronism most of the time only one of the lesions is responsible of the hormonal production and the other one is simply a non-producing adenoma. In these patients with clearly identified hyperaldosteronism a bilateral adrenal veins catheterization with hormonal sampling is sometimes necessary in order to locate the source of aldosterone production, which may be unilateral or bilateral regardless of history and imaging findings [@B05],[@B06]. This procedure has been described very rarely to differentiate cases of adrenal Cushing syndrome. In this report we describe the first case of adrenal vein catheterization for the study of an adrenal Cushing\'s syndrome and a review of the bilateral adrenal hyperplasia as a rare cause of this disease.

Case report
===========

A 76 years-old woman with history of controlled hypertension (with losartan and amlodipine) presented to our hospital referring weight loss of 4 kg in two months, edema that progressed to anasarca and back lumbar pain. Besides the edema her physical examination was completely normal with no clinical signs suggestive of hypercortisolism. Among the studies requested, an abdominal tomography showed a right adrenal gland nodule of 14x9 mm and another one in the left adrenal gland of 23x18 mm ([Fig. 1](#f01){ref-type="fig"}), additionally multiple vertebral fractures were reported. As part of the study of adrenal adenomas the patient had an abnormal value of cortisol after a low dose suppression test with dexamethasone (13.3 µg/dL (normal value: \<1.8 µg/dL), with a normal value of free urinary cortisol and her potassium was low (she was not on diuretics). The results of the patient laboratory test are shown on [Table 1](#t01){ref-type="table"}.

Table 1.Main laboratory results.

**Figure 1**.Abdominal tomography. Right adrenal nodule 14x9 mm and left adrenal gland nodule 23x18 mm.

With these results an ACTH (adrenocorticotropic hormone) independent form of hypercortisolism was diagnosed and because the scan of the abdomen had documented the presence of two adenomas, one in each adrenal gland larger than 10 mm, we found ourselves with a therapeutic challenge since the resection of one of the glands may not cure the hypercortisolism in case that the hormonal production came from both glands and the resection of both glands with leave the patient with a permanent hypoadrenalism. It was decided then to perform an adrenal venous sampling to try to determine the origin of the of cortisol production.

A previously described protocol was used [@B07] with some changes. The authors of the original protocol propose the measurement of epinephrine as a method to determine the proper location of the catheters when performing the sampling. Because we do not have readily available the measurement of plasma catecholamines the test was performed using radiographic documentation of the tip of the catheter and aldosterone levels were used to make the corrections in the dilution between both sides [@B02]. Samples of both adrenal veins and inferior cava vein were taken (the procedure is shown in [Figure 2](#f02){ref-type="fig"} and the results are shown in [Table 2](#t02){ref-type="table"}). Based on the model of interpretation of adrenal venous sampling proposed by Young [@B03] the test suggest that the patient has an adrenal hyperplasia with predominance in the production of cortisol from the right side, the results were discussed with the patient and the surgical team and it was then decided to perform a bilateral adrenalectomy. The result of the histological study of the glands was consistent with a bilateral adrenal macronodular hyperplasia.

Table 2.Adrenal venous sampling results.

Figure 2.Adrenal vein sampling. **A**: Right adrenal venography using 4Fr multipurpose catheter from femoral approach, where adrenal central vein can be seen right (black arrow) with glandular branches that converge to it. **B**: Left adrenal venography using multipurpose catheter 4Fr from femoral approach, where common adrenal trunk (black arrow) can be seen with the catheter in the interior, where the lower left phrenic vein (white arrow) and left adrenal vein (arrow without filler) converge.

The patient did not have any postoperative complication and received replacement therapy with hydrocortisone 50 mg every 8 h during the first 48 h and subsequently received prednisolone 10 mg and 0.1 mg of fludrocortisone replacement with resolution of the hypokalemia.

Discussion
==========

The macronodular bilateral adrenal hyperplasia or ACTH-independent macronodular adrenal hyperplasia (AIMAH), is one of the rarest causes of hypercortisolism and its true frequency has not been established. Less than 2% of all cases of hypercortisolism are explained by any form of bilateral adrenal hyperplasia either macro or micro nodular [@B04]. AIMAH usually presents with bilateral lesions that are larger than 10 mm and it is more frequent in women. The onset is usually later when compared to other forms of hypercortisolism [@B08] (usually after the fifth decade of life) and the clinical manifestations are generally an autonomous subclinical glucocorticoids hypersecretion or subclinical Cushing syndrome (SCS). Our patient met the two criteria proposed for the diagnosis of this entity [@B09] The SCS is a diagnostic challenge due to the lack of usual clinical features of this condition, the occasional small elevations of cortisol levels, the great amount of tests, the different cutoff points proposed by different authors for different tests and the lack of specificity of radiological characteristics that can occur in different conditions besides AIMAH like adrenal metastases. Our patient had lost of the circadian rhythm of cortisol production evidenced by high levels of cortisol at 23:00 h and autonomy in the production shown by the ACTH levels and lack of suppression in the low-dose dexamethasone test. As has been reported by other authors urinary free cortisol has a poor diagnostic yield in patients with SCS. Our patient had completely normal levels in several measurements [@B10].

Adrenal vein sampling is used mainly in patients with hyperaldosteronism. Even in high volume centers with experienced radiologist the success rates are around 70 to 90%6. Adrenal vein sampling is rarely used for the study of hypercortisolism and this is probably due to the rarity of cases in which adrenal cortisol secretion and bilateral nodules present together, but it can be a useful test in this group of patients. It is proposed that some patients could be treated with a unilateral adrenalectomy as production of cortisol could be related to the size of the nodule [@B11]. But in the case of our patient catheterization revealed something else entirely, the nodule of the left adrenal gland was much larger but the production of cortisol came predominantly from the right adrenal gland nodule, although it has been reported that the 85% of people may have an increased production of cortisol in the right adrenal gland patient values exceeded the gradient described [@B05].

Based on the above it was decided to perform the extraction of both adrenal glands and the result of the pathology confirmed the diagnosis of AIMAH.

Conclusion
==========

To our knowledge this is the first report of Adrenal vein sampling in a patient with hypercortisolism and bilateral adrenal adenomas in our country.

We made some changes to the procedure reported in the literature, given the difficulty with the measurement of catecholamines we chose to perform verification of proper positioning of the catheter tip by the image from the venography and to correct the dilution difference by measuring aldosterone, the biochemical diagnosis was confirmed histological which allows us to conclude that the verification by venography was adequate.

This technique allowed an accurate diagnosis and avoids the need for re-intervention in the case that the glandular size guided the treatment.
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